METHOD AND APPRATUS FOR DRIVING PLASMA DISPLAY PANEL 



BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to a method and ari 
apparatus for driving a plasma display panel, and more 
particularly, to a method and an apparatus for driving a plasma 
display panel with improved image quality. 

Description of the Related Art 

[0002] Plasma display panel (PDP) generally displays an image 
including character or graphic by exciting phosphor using 
ultraviolet rays with a wavelength of 147 nm, which is generated 
during a gas discharge of an inert mixed gas, such as He+Xe, 
Ne+Xe, He+Ne+Xe or the like. This PDP is easy to make slim and 
large-sized, and provides a greatly improved picture quality 
owing to the recent technology development. In particular, 
three-electrode alternating current (AC) surface discharge type 
PDP has advantages of a . low voltage operation and a long life 
since wall charges stored on a surface in the course of discharge 
protect electrodes from sputtering caused by the discharge. 

[0003] Fig. 1 is a view illustrating a discharge cell of a 
related art three-electrode alternating current (AC) surface 
discharge type plasma display panel. 
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[0004] Referring to Pig. 1, a discharge cell of the three- 
electrode AC surface discharge type PDP includes a scan electrode 
(Y) and a sustain electrode (Z) formed on an upper substrate 10, 
and an address electrode (X) formed on a lower substrate 18. 

5 Each of the scan electrode (Y) and the sustain electrode (Z) 
includes transparent electrodes 12Y and 12Z, and metal bus 
electrodes 13Y and 13Z. The metal bus electrodes 13Y and 13Z 
have line widths narrower than the transparent electrodes 12Y and 
12Z, and are formed at one-sided edge regions of the transparent 
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L0 electrodes 12Y and 12Z. 

[0005] The transparent electrodes 12Y and 12Z are generally 
formed of Indium-Tin-Oxide (Hereinafter, referred to as "ITO") on 
the upper substrate 10. The metal bus electrodes 13Y and 13Z are 
generally formed of chromium (Cr) on the transparent electrodes 
12Y and 12Z to reduce a voltage drop caused by the transparent 
electrodes 12Y and 12Z having a high resistance. An upper 
dielectric layer 14 and a passivation film 16 are stacked on the 
upper substrate 10 having the scan electrode (Y) and the sustain 
electrode (Z) formed in parallel with each other. The wall 
20 charge generated at the time of plasma discharge is stored in the 
upper dielectric layer 14. The passivation film 16 prevents the 
upper dielectric layer 14 from being damaged due to the 
sputtering generating at the time of the plasma discharge and 
also, enhances an emission efficiency of secondary electrons. 
2 5 Magnesium oxide (MgO) is generally .used as the passivation film 
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IS . A lower dielectric layer 22 and a barrier rib 24 are formed 
on the lower substrate 18 having the address electrode (X) , and a 
phosphor layer 26 is coated on a surface of the lower dielectric 
layer 22 and the barrier rib 24. The address electrode (X) is 
5 formed in a direction of crossing with the scan electrode (Y) and 
the sustain electrode (Z) . The barrier rib 24 is formed in 
parallel with the address electrode (X) to prevent the visible 
ray and the ultraviolet ray caused by the discharge from being 
leaked to an adjacent discharge cell. The phosphor layer 26 is 
10 excited by the ultraviolet ray generated due to the plasma 

discharge to radiate any one visible ray of red, green or blue. 
The inert mixed gas for the discharge such as He+Xe, Ne+Xe, 

He+Ne+Xe and the like is injected into a discharge space of the 
discharge cell provided between the upper/lower substrates 10 and 
15 18 and the barrier rib 24. 

[0006] In such a three-electrode AC surface discharge type 
PDP, one frame is divided into several sub-fields having 

different light-emitting frequencies so as to embody a gray level 
of the image. Each of the sub-fields is divided into a reset 
20 period in which discharges are uniformly caused, an address 
period in which a discharge cell is selected, and a sustain 

period in which the gray level is embodied according to the 

discharging frequencies. 

. . [0007] For example, in case that the image is represented 

25 using a 256-gray level as in Fig. .2, a frame period (16.67ms) 
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corresponding to 1/60 second is divided into eight sub-fields 
(SF1 to SF8) . Also, each of the eight sub-fields (SF1 to SF8) is 
again divided into a reset period, an address period and a 
sustain period. Herein, the reset and address periods of each 
5 sub-field are identical to each other in every sub-field, whileas 
the sustain period is increased in a ratio of 2 n (n=0, 1, 2, 3, 4, 
5, 6, 7) at each of the sub-fields. Different brightness weights 
of every sub-field can be combined to embody a predetermined gray 
level . 

10 [0008] The conventional pdp can control the number of sustain 

pulses according to average picture level (hereinafter, referred 
to as APL) so as to uniformly deal with consumption power. 

[0009] Fig. 3 is a graph showing the number of sustain pulses 
according to a general APL. 

15 [0010] Referring to Fig. 3, since- the brightness is 

determined according to the number of the sustain pulses in a pdp, 
if the number of all the sustain pulses of the case that average 

brightness is dark is identical to that of the case that average 

brightness is bright, problems occurs such as image quality 
20 deterioration, excessive power consumption, panel damage and the 
• like. For example, when the number of the sustain pulses is set 

to be too small for all input images, contrast is reduced. In 

addition, when the number of the sustain pulses is set to be too 
large for all input images, even a dark image gets brighter and 
25 contrast is improved but- the power consumption gets larger and 
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the' temperature of the panel gets higher, so that the panel may 
be damaged. Accordingly, it is necessary to properly adjust the 
number of all the sustain pulses according to the average 
brightness of an input image. Herein, the number of the sustain 
5 pulses increases dramatically within the gray level range in 
which the APL is relatively low as Fig. 3 and the number of the 
sustain pulses decreases within the high gray level range . 
Accordingly, the number of the sustain pulBes increases 
dramatically within the gray level range in which the APL is 
10 relatively low. 

[0011] Fig. 4 shows a voltage waveform in a conventional 
method of driving a pdp. 

[0012] Referring to Fig. 4, the pdp is operated with a reset 
period RPD in which entire screen is initialized, an address 
15 period APD in which a cell is selected, and a sustain period in 
which the discharge of the selected cell is sustained. 

[0013] In reset period RPD, a ramp-up signal is 
simultaneously applied to all the scan electrodes (Y) in a set-up 
duration. Small discharge is caused in cells of an entire screen 
20 to thereby generate wall charge in cells. After the ramp-up 
signal is applied to all the scan electrodes (Y) , a ramp-down 
signal falling from a positive voltage lower than a peak voltage 
of the ramp-up signal is simultaneously applied to all the scan 
electrodes (Y) in a set-down duration. The ramp-down signal 
25 causes small eliminating discharge in cells thereby eliminating 
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unnecessary charges of the wall charge and space charge generated 
by set-up discharge and remaining the wall charge necessary for 
address discharge in the cells of the entire image. 

[0014] In the address period APD, a negative scan pulse (SP) 

5 is sequentially applied to scan electrodes (Y) while a positive 
data pulse (DP) is sequentially applied to address electrodes (X) . 
The voltage difference between the scan pulse SP and the data 
' pulse DP and the wall charge generated in the initialization 
period cause the address discharge in the cell to which the data 
10 pulse DP are applied. The wall charge is generated in the cells 
selected by the address discharge. 

[0015] In the meanwhile, in the set-down duration and the 
address period APD, positive direct current (DC) voltage of the 
sustain voltage level Vs is applied to sustain electrodes 2. 

15 [0016] In the sustain period SPD, sustain pulses SUSPy and 

SUSz are alternatively applied to the scan electrodes Y and the 
sustain electrodes Z. Then, as the wall charge in the cell 
selected by the address discharge and the sustain pulse are added, 
a sustain discharge is caused in the manner of surface discharge 
20 between a scan electrode (Y) and a sustain electrode (Z) . 
Finally, after the sustain discharge is completed, eliminating 
ramp signal EP whose pulse width is narrow is supplied to the 
sustain electrode (Z) to eliminate the wall charge in the cell. 

[0017] Meanwhile, in the related art, the brightness weights 
25 of the reset period RPD and the address period APD of each sub- 
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field are identical to each other in every sub-field, whileas the 
brightness weight' of the sustain period is increased in a ratio 
of 2 n (n=0, 1, 2, 3, 4, 5, 6, 7) at each of the sub-fields. As 
described above, since sustain period SPD of each sub- field gets 
5 different, a gray level of an image can be embodied. However, 
since these frames are arranged identically every . vertical 
synchronization signal as shown in Fig. 5, it iB limited to 
represent a gray level. Fig. 5 shows the case that the number of 
sub-fields is 12. The number of sub-fields can be modified 
10 variously according to the gray level to be embodied. 

[0018] Accordingly, in order to overcome the limitation of 
the gray level, it has been suggested that two frames of Figs. 6A 
and 6B are alternatively arranged at every vertical 
synchronization signal. For example, sub-fields are arranged in 
15 odd frames (or even frames) at. weight ratios of 1, 6 , 13, 23, 35, 
51, 70, 91, 116, 145, 176 and 211 as shown in Fig. 6A, and the 

sub-fields are arranged in even frames (or odd frames) at weight 
ratios Of 4, 9, 18, 29, 43, SO, 80, 103, 130, 160, 193 and 109 as 
shown in Fig. 6B. As described above, if the odd frames and the 
20 even frames whose brightness weights are different from each 
other of each sub-field are alternatively used at every vertical 
synchronization signal, gray level representation ability is 
increased two times or more as in the case that frames whose 
brightness weights are identical to each other are arranged. 
25 Herein, the brightness weights of the sub-field should be 
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alternatively allocated to the odd frames and the even frames as 



follows: 1, 4, 6, 9, 13, 18, 23, 29, and so on. 

[0019] If the brightness weights of the 
alternatively allocated to the odd frames and the 



5 described above, light emission centers are not identical to each 



other and flicker is caused so seriously that the 
deteriorated. For example, if all the sub-fields 
are turned on, the light emission centers of the 
the position of brightness weight of 211 while the 



sub-field are 



even frames as 



. image quality 
of every frame 



odd frames are 



light emission 



io centers of the even frames are the position of brightness weight 
of 193. Accordingly, as the locations of light emission centers 
of both frames are different from each other, flicker is caused 
to affect fatally on image quality. 



SUMMARY OF THB INVENTION 
[0020] Accordingly, the present invention is 
method and an apparatus for driving a PDP that 



directed to a 
substantially 



obviates . one or more problems due to limitations and 
disadvantages of the related art. 

20 [0021] An object of the present invention is. to provide a 

method and an apparatus for driving a PDP with; image quality 
improved by making the light emission centers of the frames 
having different brightness weights be identical to each other. 

[0022] Additional advantages, objects, and features of the 
25 invention will be set forth in part in . the description which 
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follows and in part will become apparent to those having ordinary 
skill in the art upon examination of the following or may be 
learned from practice of the invention. The objectives and o th er 
advantages of the invention may be realized and attained by the 
5 structure particularly pointed out in the written description and 
claims hereof as well as the appended drawings. 

[0023] To achieve these objects and other advantages and in 
accordance with the purpose of the invention, as embodied and 
broadly described herein, in a method for driving a PDP which has 
10 a first frame period determined by a first vertical 

synchronization signal and a second vertical synchronization 
signal, and a second frame period determined by the second 
vertical synchronization signal and a third vertical 
synchronization signal, and which displays a predetermined image 
IS by arranging a first frame . having a plurality of first weight 
fields during the first frame period and, at the same time, 
arranging a second frame having a plurality of second weight 
fields with brightness weights different from brightness weights 
of the plurality of first weight fields during the second frame 
20 period, the first frame period and the second frame period are 
varied differently from each other. 

[0024] Variations in the first and second frame periods 
depend on a height of an input gray level or on a height of an 
average picture level. 
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[0025] In another aspect of the present invention, a method 
for driving a PDP, which displays a predetermined image by 
arranging a first frame having a plurality of first weight fields 
and, at the same time, arranging a second frame having a 
plurality of second weight fields with brightness weights 
different from brightness weights of the plurality of first 
weight fields, includes: determining whether a frame period is 
varied on the basis • of order of an inputted vertical 
synchronization signal; varying the frame period according to 
whether the frame period is varied; and shifting and arranging 
the first and second frames in the varied frame period. 

[0026] The frame period is divided into a first frame period 
in which the first frame is arranged and a second frame period m 

which the second frame is arranged. 

[0027] In another aspect of the present invention, an 
apparatus for driving a PDP which displays a predetermined image 
by arranging a first frame having a plurality of first weight 
fields and, at the same time, arranging a second frame having a 
plurality of second weight fields with brightness weights 
different from brightness weights of the plurality of first 
weight fields, includes: means for determining whether a frame 
period is varied on the basis of order of an inputted vertical 
synchronization signal; means for varying the frame period 
according to the determining of the determining means; and means 




for shifting and arranging the first and second frames in the 
varied frame period. 

[0028] It is to be understood that both the foregoing general 
description and the following detailed description of the present 
invention are exemplary and explanatory and are intended to 
provide further explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0029] The accompanying drawings, which are included to 
provide a further understanding of the invention and are 
incorporated in and constitute a part of this application, 
illustrate embodiment ( s ) of the invention and together with the 
description serve to explain the principle of the invention. In 
the drawings: 

[0030] Fig. 1 is a perspective view of a discharge cell of a 
three electrode AC surface discharge type PDP? 

[0031] Fig. 2 shows a frame consisting of eight general sub- 
fields; 

[0032] Fig. 3 is a graph of the number of sustain pulses 

according to a general APLj 

[0033] Fig. 4 shows a voltage waveform in a conventional 

method of driving a PDP; 

[0034] Fig. 5 shows arranged frames in an identical frame 

period according to the related art; 




[0035] Figs. 6A and 6B show two frames having brightness 
weights different from each other according to the related art; 

[0036] Fig. 7 shows an apparatus for driving a PDP according 
to a first embodiment of the present invention; 

5 [0037] Fig. 8 shows frames in the frame period varied by a 

when high gray level is represented according to a first 

embodiment of the present invention; 

[0038] Figs. 9A and 9B show that light emission centers are 
identical to each other when frames are arranged as shown in Fig. 
10 8 ; 

[0039] Fig. 10 shows frames in the frame period varied by (3 
when low gray level is represented according to a first 

embodiment of the present invention; 

[0040] Figs. 11A and 11B show that light emission centers are 
15 identical to each other when frames are arranged as shown in Fig. 
10 ; 

[0041] Fig. 12 shows an apparatus for driving a PDP according 
to a second embodiment of the present invention; 

[0042] Fig. 13 shows frames in the frame period varied by a 
20 when apl is large according to a second embodiment of the present 

invention 

[0043] Figs. 14A and 14B show that light emission centers are 
identical to each other when frames are arranged as shown in Fig. 
13; 
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[0044] Fig. 15 shows frames in the frame period varied by (5 
when APL is small according to a second embodiment of the present 
invention; and 

[0045] Figs. 16A and 16B show that light emission centers are 
5 identical to each other when frames are arranged as shown in Fig. 
15- 



DETAILED DESCRIPTION OF THE INVENTION 

[0046] Reference will now be made in detail to the preferred 
10 embodiments of the present invention, examples of which are 
illustrated in the accompanying drawings. Wherever possible, the 
same reference numbers will be used throughout the drawings to 
refer to the same or like parts. 

[0047] First, terms used in this specification are defined as 
15 follows. 

[0048] First frame indicates an odd frame and second frame 
indicates an even frame. The sum of a first frame period and a 
second frame period are maintained constant. The first frame 
period indicates the length between a first vertical 
20 synchronization . signal and a second vertical synchronization 
signal and the second frame period means the length between the 
second vertical synchronization signal and a third vertical 
synchronization signal. 

[0049] Fig. 7 shows an apparatus for driving a PDP according 
25 to a first embodiment of the present invention. 
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[0050] In the apparatus for driving a PDP according to a 
first embodiment of the present invention, two frames whose 
brightness weights are different from each other are 
alternatively arranged at every vertical synchronization signal 
S Vsync so as to increase gray level representation. . 

[0051] Referring to Fig. 7, an apparatus for driving a PDP 
includes a vertical synchronization signal determining unit 31, a 
frame period varying unit 34 and a frame arranging unit 37. 

[0052] The vertical synchronization signal determining unit 
10 31 determines whether a frame period is varied on the basis of 

order of an inputted vertical synchronization signal . A counter 
may be used for this determination. For example, the first 

inputted vertical synchronization signal may be counted as odd, 
and next inputted vertical synchronization signal may be counted 
15 as even. As described above, the vertical synchronization signal 
determining unit 31 determines whether . the inputted vertical 
synchronization signal is odd or even and supplies the frame 
period varying unit 34 with the determination result. 

[0053] The frame period varying unit 34 varies the frame 
20 period according to the determination result supplied from the 
vertical synchronization signal determining unit 31. Herein, the 
frame period means the length between the vertical 

synchronization signal and a next vertical synchronization signal 
In other words, the frame period varying unit 34 varies the frame 
25 period between the vertical synchronization signal and the next 
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vertical synchronization signal on the basis of the supplied 
determination result. 

[0054] For example, in the odd frame, sub-fields may be 
arranged at a ratio of weights of 1, 6, 13, 23, 35, 51, 70, 91, 

5 ns, 145, 176, and 211. In the even frame, sub-fields may be 

arranged at a ratio of weights of 4, 9, 18, 29, 43, SO, 80, 103, 
130, 160, 193, and 109. of course, the odd frame and even frame 
may be change with each other. In the related art, since the 
frame period is constant, if an odd frame and an even frame in 
10 each frame period, the light emission centers of both frames are 
not identical to each other due to sub-fields of both frames 
thereby flickering, which have brightness weights different from 
each other . 

[0055] In the present invention, the light emission centers 
15 are made identical to each other according to whether the 

vertical synchronization signal is odd or even. For example, the 
frame period is increased for the odd frame and decreased for the 
even frame thereby making the light emission centers be identical 
to each other. As the frame period is varied, both frame 

20 arranged in the frame period are simultaneously shifted. in 

other words, when the frame period is increased, the odd frame is 
shifted left, and when the frame period is decreased, the even 
frame is shifted right. 

[0056] More detailed description will be made. When the 

25 vertical synchronization signal inputted from the vertical 
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synchronization signal determining unit 31 is counted odd, the 
frame period varying unit 34 increases the frame period. In 
contrast, when the vertical synchronization signal inputted from 
the vertical synchronization signal determining unit 31 is 
5 counted even, the frame period varying unit 34 decreases the 
frame period. Herein, the frame period can be easily varied by 
adjusting the length between a vertical synchronization signal 
and a second vertical synchronization signal. For example, when 
the first vertical synchronization signal is counted as odd, 
10 since the frame period (the first frame period) should be 

increased, the frame period varying unit 34 outputs the first 
vertical synchronization signal and then outputs the second 
vertical synchronization signal after the time at which the 

second vertical synchronization signal should be outputted. When 
15 the first vertical synchronization signal is counted odd, the 

second vertical synchronization signal is automatically counted 
even. In this case, since the frame period (the second frame 
period) should be shortened, the frame period varying unit 34 
outputs the Becond vertical synchronization signal and then 
20 outputs a third vertical synchronization signal that is next 

synchronization signal before the time at which the third 
vertical synchronization signal should be outputted. Herein, it 
is. desired that the sum of the first frame period and the second 
frame period should be maintained constant . 
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[0057] The frame arranging unit 37 arranges a predetermined 
frame in the frame period varied by the frame period varying unit 
34. Herein, the frame is shifted according to the varied frame 
period. In other words, if the varied frame period is increased, 
5 the frame is shifted left. If the varied frame period is 
decreased, the frame is shifted right. 

[0058] Meanwhile, when the apparatus for driving the PDP 
according to a first embodiment of the present invention, 
variation of the frame period can be adjusted considering the 
.10 gray level. In other words, variation of the frame period in a 
high gray level may be two or three times as large as variation 
of the frame period in a low gray level . 

[0059] In general, flickering due to different light emission 
centers is very small at low gray level while flickering due to 
15 different light emission centers can fatally affect on image 
quality at high gray level. Accordingly, the frame period of the 
high gray level should be varied longer or shorter than the frame 
period of the low gray level. 

[0060] Referring to Figs. 8 through 11B, the method for 
,20 varying the frame period with considering gray level will be 
described. 

[0061] Fig. 8 shows frames in the frame period varied by a 
when high gray level is represented according to a first 
embodiment of the present invention. Figs. 9A and 9B show that 
25 light emission centers are identical to each other when frames 
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are arranged as shown in Fig. 8. Fig. IQ shows frames in the 
frame period varied by 3 when low. gray level is represented 
according to a first embodiment of the present invention. Figs. 
11A and 11B show that light emission centers are identical to 
5 each other when frames are arranged as shown in Fig. 10. 

[0062] In the case of high gray level, as shown in Fig.. 8, 
the first frame period is increased by ct and the second frame 
period is decreased by ct. Herein, it is desired that <x is set to 
be equal to less than 500 psec. In other words, the first frame 
10 period is evenly increased to both sides by a/2 so that the first 
frame period is entirely increased by a. The second frame period 

is evenly decreased from both sides by a/2 so that the second 

frame period entirely is decreased by a. 

[0063] As each frame period is varied, the first and second 
15 frames arranged in each frame period are shifted. When the frame 
period is increased as the first frame period, the first frame is 
arranged to shift left to the first vertical synchronization 
signal as much as the first frame period is increased. In 

contrast, when the frame period is decreased as the second frame 

20 period, the second frame is arranged to shift right to the third 

vertical synchronization signal as much as the second frame 

period is decreased. 

[0064] More detailed description will be made. As shown in 
Figs. 9A and 9B , the light emission centers Cll of the first 

25 frame is positioned to lag the light emission centers C12 of the 
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secona £rame in the — !». *» this case. i£ the £itst 

frame period is increased, the first frame is shifted left and 
light emission center Oil of the first frame is also shifted 
right, in contrast, if the second frame period is decreased, the 

5 ~“ 4 iS Shi£ted rt 9ht -d the light emission center cia 

of the second frame is also shifted right. Accordingly, if the 

first frame period is increased and th 

eased and the second frame period is 

decreased, the light emission centers Cli and C12 o, the first 

and second fremes become identical to each other so that 

flickering is not caused to thereby enhance the brightness and 
improve image quality. 

10065] in the meanwhile, in the case of low gray level, a. 
shown in Fig. 10 , the first frame period is increased by 3 and 
the second frame period is decreased by 3. Herein, it is desired 
that 3 IS set to be equal to leas than 100 ysec. In other words, 
the first frame period is evenly increased to both sides by 3/2 
that the first frame period is entirely increased by 3 The 
second frame period is evenly decreased from both sides by 3/1 so 
that the second frame period entirely is decreased by p. 

10066, as each frame period is varied, the first and second 

frames arranged in each frame period are shifted. When the frame 

period is increased as the fire*- • «, 

a as tne first frame period, the first frame Lg 

arranged to shift left to the , *. • ■, 

first vertical synchronization 

signal as much as the first frame period is increased. In 
contrast, when the frame period is decreased as the second frame 




period, the second frame ia arranged to shift right to the third 

vertical synchronisation signal as much as the second frame 
period is decreased. 

100,71 "° re ' Jetsiled description will be made. As shown in 
5 Figs. UA and UB, the light emission centers C 21 of the first 
frame is positioned to lag the light emission centers C22 of the 
second frame in the time domain. r„ this case, if the first 
frame period is increased, the first frame is shifted left and 
the light emission center <31 of the first frame is also shifted 
10 right, in contrast, if the second frame period is decreased, the 
frame is shifted right and the light emission center C22 
of the second frame is also shifted right. Accordingly, if the 
first frame period is increased and the second frame period is 
decreased, the light emission centers C21 and C22 of the first 
15 and second frames become identical to each other so that 

flickering is not caused to thereby enhance the brightness and 
improve image quality. 

[0068] as described above, variations of the first and second 
frame periods depend on height of the gray level, in other words, 
m the case of a high gray level, variation degree a can be set 

be substantially five times as large as variation degree 3 of 
low gray level. 

[00691 Meanwhile, variations of the first and second frame 
periods depend on APL instead of the gray level. 
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[0070] Fig. 12 .shows an apparatus for driving a PDP according 
to a second embodiment of the present invention. 

[0071] Referring to Fig. 12, the apparatus for driving a PDP 
according to a second embodiment of the present invention 
includes a vertical synchronization signal determining unit 61, a 
frame period varying unit 64 and a frame arranging unit 67. 
Herein the vertical synchronization signal determining unit 61 is 
identical to vertical synchronization signal determining unit 31 
described above. 

[0072] The frame period varying unit 64 varies the frame 
period according to the determination result supplied from the 
vertical synchronization signal determining unit 61. Herein, the 
frame period means the length between the vertical 
synchronization signal and a next vertical synchronization signal. 
In other words, the frame period varying unit 64 varies the frame 
period between the vertical synchronization signal and the next 
vertical synchronization signal on the basis of the supplied 
determination result. Herein, the frame period varying unit 64 

can set the variation degree of the frame period varied according 
to APL. 

[0073] The frame arranging unit 67 arranges a predetermined 
frame in the frame period varied by the frame period varying unit 
64. Herein, the frame is shifted according to the varied frame 
P®^"iod. In other words, if the varied frame period is increased, 




the frame is shifted left. If the varied frame period ’ is 
decreased, the frame is shifted right. 

[0074] Referring to Pi ge . 13 through igb, the method for 
varying the frame period according to APL will be described. 

5 [0075] Fig. 13 shows frames in the frame period varied by a 

when APL is large according to a second embodiment of the present 
invention.. P ig B . 14A and 14B show that light emission centers 
are identical to each other when frames are arranged as shown in 
Fig- 13. Fig. 15 shows frames in the frame period varied by 0 
10 When APL is small according to a second embodiment of the present 
invention. Figs. -16A and 16B show that light emission centers 

are identical to each other when frames are arranged as shown in 
Fig. 15. 

10076] in general, flickering- due to .different light emission 
15 centers is very small at small APL while flickering due to 

different light emission centers , can fatally affect on image 
quality at large APL. Accordingly, the frame period of the large 

APL should be varied longer or shorter than the frame period of 
the small apl. 

20 [0077] In the case of large APL, as shown in Fig. 13, the 

first frame period is increased by a and the second frame period 
is decreased by a. Herein, it is desired that a is set to be 
equal to less than 500 |jsec. in other words, the first frame 
period is evenly increased to both sides by a/2 so that the first 
25 frame period is entirely increased by a. The second frame period 
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is evenly decreased from both sides by n/2 so that the second 
frame period entirely is decreased by a. 

[0078] As each frame period is varied, the first and second 
frames arranged in each frame period are shifted. When the frame 
5 period is increased as the first frame period, the first frame is 
arranged to shift left to the first vertical synchronization 
signal as much as the first frame period is increased. In 
contrast, when the frame period is decreased as the second frame 
period, the second frame is arranged to shift right to the third 
10 vertical synchronization signal as much as the second frame 
period is decreased. 

[0079] More detailed description will be made. As shown in 
Figs. 14A and 14B, the light emission centers C31 of the first 
frame is positioned to lag the light emission centers C32 of the 
15 second frame in the time domain. in this case, if the first 
frame period is increased, the first frame is shifted left and 
the light emission center C31 of the first frame is also shifted 
right. In contrast, if the second frame period is decreased, the 
second frame is shifted right and the light emission center C32 
20 of the second frame is also shifted right. Accordingly, if the 
first frame period is increased and the second frame period is 
decreased, the light emission centers C31 and C32 of the first 
and second frames become identical to each other so that 
flickering is not caused to thereby enhance the brightness and 
25 improve image quality.' 
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as shown in 



[00801 In the meanwhile, in the case of low APL, 

Pig. 15, the first frame period' is increased by P and the second 
frame period is decreased by p. Herein, it is desired that 0 is 
set to be equal to less than 100 pseo. m other words, the first 
frame period is evenly increased to both sides by p/2 so that the 
firet frame period is entirely increased by p. The second frame 
period is evenly decreased from both sides by p/2 so that the 
second frame period entirely is decreased by p. 

[00811 AS each frame period is varied, the first and second 
frames arranged in each frame period are shifted. When the frame 
period is increased as the first frame period, the first frame is 
arranged to shift left to the first vertical synchronization 
signal as much as the first frame period is increased. In 
contrast, when the frame period is decreased as the second frame 
period, the second frame is arranged to shift right to the third 

vertical, synchronization signal as much as the second frame 
period is decreased. 



[0082] More detailed description will be made. As sho w„ in 
Figs. 16A and 16B, the light emission centers C41 of the first 
frame is positioned to lag the light emission centers C42 of the 
second frame in the time domain. In this case, if the first 
frame period is increased, the first frame is shifted left and 
the light emission center C41 of the first frame is also shifted 
right. in contrast, if the second frame period is decreased, the 
second frame is shifted right and the light emission center C42 




of the second frame is also shifted right. Accordingly, if the 
first frame period is increased and the second frame period is 
decreased, the light emission centers C41 and C42 of the first 
and second frames become identical to each other so that 
5 flickering is not caused to thereby enhance the brightness and 
improve image quality. 



[0083] As described above, variations of the first and second 
frame periods depend on APL. In other words, in the case of a 
high gray level, variation degree a can be set to be 
10 substantially five times as large as variation degree p of the 
low gray level . 

[0084] Meanwhile, such a driving method can be applied; not 
only to the case of 50 Hz mode or 60 Hz mode but also to; any 
other frequency modes. This driving method adopts dithering 
15 usually to represent gray level. 

[0085] As described above, the apparatus for driving the PDP 
according to the present invention varies a frame period 
determined by two vertical synchronization signal to make- the 
light emission centers be identical to each other so that 
20 flickering caused when two frames consisting of brightness 
weights different from each other are alternatively arranged is 
suppressed to enhance brightness and improve image quality. 

[0086] It will be apparent to those skilled in the art that 
various modifications and variations can be made in the present 
.25 invention. Thus, it is intended that the present invention covers 
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tils modifications and variati rm« j.\,j _ . , 

variations of this invention provided they 

come within the scope of tho , . 

P or cue appended claims and their 

equival ents . 
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